Clean copy of Claims 



1 (currently amended). An apparatus for analyzing, measuring and manipulating 
particles suspended in a liquid, gas or fluid having properties different from that 
of the particles, as the fluid and particles move in a constricted path from a first 
fluid containing portion to a second fluid containing portion, the apparatus 
comprising: 

a conduit creating a constraining path permitting fluid communication 
between the first and second fluid containing portions, said path having a 
longitudinal axis and said conduit defining a fluid constraining path in a direction 
along said longitudinal axis; and 

a first pair of optrodes, said first pair of optrodes including a first optrode and 
a second optrode, said first and second optrodes being positioned in a non- 
encircling arrangement and defining a unique line therebetween, extending in a 
direction transverse to said longitudinal axis, wherein said line between said first 
and second optrodes extends in a direction substantially perpendicular to said >■ 
longitudinal axis so that said optrodes when in active mode establish an electric, Or 
electromagnetic or an optical field in said constraining path and said optrodes q 
when in passive mode measure the changes in said field due to the presence of 
the particle in the constraining path. J_J 

2 (new). The apparatus of claim 1, further comprising a second pair of optrodes, ^§ 
said second pair of optrodes including a third optrode and a fourth optrode, said ^ 
third and fourth optrodes being positioned in a non-encircling arrangement and > 
defining a unique line therebetween, extending in a direction transverse to said *^ 
longitudinal axis so that said optrodes when in active mode establish an Jr 
electromagnetic field or just an electric field or just an optical field in said 
constraining path and said optrodes when in passive mode measure the changes CD 
in said field due to the presence of the particle in the constraining path. 

3(new). The apparatus of claim 2, further comprising a second pair of optrodes, 
said second pair of optrodes including a third optrode located in the first fluid 
containing portion and a fourth optrode located in the second fluid containing 
portion so that said optrodes when in active mode establish an electromagnetic 
field or just an electric field or just an optical field in said constraining path and 
said optrodes when in passive mode measure the changes in said field due to 
the presence of the particle in the constraining path. 

4(new). The apparatus of claim 3, wherein the first and second pair of optrodes 
lies in substantially the same plane. 

5(new). The apparatus of claim 1, wherein said conduit includes an internal wall 
surface, and said apparatus further includes a first aperture and a second 
aperture in said conduit's internal wall surface, said first and second apertures 
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being substantially aligned and located on opposite sides of the conduit and 
defining a unique line therebetween, axtending in a direction transverse to said 
longitudinal axis, wherein said first optrode is positioned in said first aperture and 
said second optrode is positioned in said second aperture, so that said optrodes 
when in active mode establish an electric, electromagnetic or an optical field in 
said constraining path and said optrodes when in passive mode measure the 
changes in said field due to the presence of the particle in the constraining path. 

6(new). The apparatus of claim 2, further comprising a plurality of conduits each 
creating a corresponding distinct path for fluid communication between the first 
and second fluid containing portions, each of said paths having a longitudinal 
axis and said conduits defining a fluid constraining path in a direction along said 
longitudinal axis, wherein each of the conduit carries a pair of optrodes, said pair 
of optrodes including a first optrode and a second optrode, said first and second 
optrodes being positioned in a non-encircling arrangement and defining a unique 
line therebetween extending in a 

7(new). The apparatus of claim 6, further comprising a plurality of conduits each 
creating a corresponding distinct path for fluid communication between the first 
and second fluid containing portions, each of said paths having a longitudinal 
axis and said conduits defining a fluid constraining path in a direction along said 
longitudinal axis, wherein each of the constraining paths further include a first 
aperture and a second aperture in said conduit's internal wall surface, said first 
and second apertures being substantially aligned and located on opposite sides 
of the conduit and defining a unique line therebetween, extending in a direction 
transverse to said longitudinal axis, wherein said first optrode is positioned in 
said first aperture and said second optrode is positioned in said second aperture, 
so that said optrodes when in active mode establish an electric, electromagnetic 
or an optical field in said constraining path and said optrodes when in passive 
mode measure the changes in said field due to the presence of the particle in the 
constraining path. , , :jK ,. .. r ^«., , Ui ,,, L: ,, p , , P n ^ r s; „ ; 

8(new). The apparatus of c|aim 2, wherein i said conduit includes an internal 
cross-sectionai area defined m a direction perpendicular to said longitudinal axis, 
said cross-section area changing between the first and second fluid containing 
portions. 

9(new)! The apparatus of claim 2, further comprising a controller, said controller 
being electromagnetically or optically coupled to all of said optrodes and 
establishing an optical or electromagnetic field across said optrodes coupled with 
a signal analysis circuitry; to monitor the change in optical or electromagnetic 
properties in the constraining path. 

10(new). The apparatus of claim 9, further comprising an electroporation device, 
said 



electroporation device being electromagnetically coupled to electroporation 
optrodes establishing an electromagnetic field so that particles passing through 
the constraining path are subjected to high electric field or high optical field or 
high temperature in a localized volume due to the use of high electric field or 
lasers or a combination thereof, so that based on predetermined criteria some of 
the cells are electroporated or lysed. 

1 1(new). The apparatus of claim 10, wherein certain optrodes are in active mode 
establishing an electromagnetic field in said constraining path while other 
, optrodes are in passive mode measuring changes in said electromagnetic field 
with a controller device that switches said optrodes between an active and a 
passive mode. 

12(new). The apparatus of claim 1 1 , further comprising a second pair of optrodes 
located downstream from said first pair of optrodes, said second pair of optrodes 
including a third optrode and fourth optrode and defining a corresponding line 
between said third and fourth optrodes extending in a direction transverse to said 
longitudinal axis so that said optrodes when in active mode establish an electric, 
electromagnetic or an optical field in said constraining path and said optrodes 
when in passive mode measure the changes jn said field, due to the presence of 
the particle in the constraining path. 

• ,: " • • • - ... ... .. , ... '. . . ; .... .... 

13(new). The apparatus of claim 12, further comprising an electroporation 
device, wherein said electroporation device is electromagnetically coupled to 
electroporation optrodes and establishes an electromagnetic field so that 
particles passing through-the constraining-path are subjected to high electric field 
or high optical field or high temperature in a localized volume due to the use of 
s high electric field or lasers or a combination thereof, such that some of the cells 
based on a predetermined criteria are alectroporated or lysed. 

14(new). The apparatus of claim 13, further comprising a cell sorting means. 

15(new). The apparatus of claim 14, wherein optrodes measure fluorescence of 
the particles. 

16(new).The apparatus of claim 15, wherein optrodes measure light obstruction, 
fQrward.jScatter and side scatter due to the presence the pa.rticJes.d.irection 
transverse to said longitudinal axis of corresponding conduit,, said' optrodes when ; 
in active mode establish an electric, electromagnetic or an optical field in said 
constraining path and said optrodes when in passive mode measure the changes 
; .. in said field due to the presence of the particle in the constraining path. 
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